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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide balanced type output terminals, to 
increase the impedance, and to prevent a filter from being largely scaled due to 
this by dividing a central surface acoustic wave transformer (IDT) into two part, 



and constituting it so that acoustic cascade connection and electric serial 
connection can be obtained. 

SOLUTION: A central IDT 1 1 is arranged on a piezoelectric substrate, and 
outside IDT 12 and 13 are arranged at the both outside parts, and reflectors 14 
and 14 are arranged at the further both outside parts. The polarities of the right 
and left acoustic ports of the central IDT 11 are made opposite so that the 
outside IDT 12 and 13 can be formed so as to be vertically inverted. Output 
terminals 15 and 16 connected with the central IDT 11 are commonly formed as 
ungrounded balanced output type output terminals. The central IDT 1 1 is divided 
into two parts, and serially connected so that output impedance can be turned 
into 200 Q. An input terminal 17 connected with the outside IDT 12 and 13 is 
obtained as an unbalanced type input terminal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On a piezo-electric substrate, contiguity arrangement of the three 
IDT(s) is carried out along the surface acoustic wave propagation direction, a 
reflector is arranged on both the outside, it is a vertical joint mold dual mode 
surface acoustic wave filter using association with zero-order symmetric mode 
and secondary symmetric mode, central IDT is divided into two, and they are 
cascade connection and the surface acoustic wave filter constituted so that it 
might become series connection electrically acoustically. 
[Claim 2] On a piezo-electric substrate, contiguity arrangement of the two IDT(s) 
is carried out along the surface acoustic wave propagation direction, a reflector is 
arranged on both the outside, it is a vertical joint mold dual mode surface 
acoustic wave filter using association with zero-order symmetric mode and 
primary antisymmetrical state mode, one side of said two IDT(s) is divided into 
two, and they are cascade connection and the surface acoustic wave filter 
constituted so that it might become series connection electrically acoustically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about the surface acoustic wave 
filter used for a cellular phone etc. They are three surface acoustic wave 
converters (Interdigital Transducer) in more detail. Use and association of two 
symmetric modes, zero-order and the 2nd order, is used, the following and IDT -- 
outlining -- And the vertical joint mold dual mode surface acoustic wave filter 
which made the balanced output of an electrical signal possible and enabled the 
direct signal input to a semi-conductor active element, And it is related with the 
vertical joint mold dual mode surface acoustic wave filter which used association 
with zero-order symmetric mode and primary antisymmetrical state mode, and 
made the balanced output of an electrical signal possible using two IDT(s), and 
enabled the direct signal input to a semi-conductor active element. 
[0002] 

[Description of the Prior Art] In recent years, the mobile communication device 
which began from the land mobile radiotelephone attached in the automobile 
shifts to each carrying-izing and the so-called cellular phone, and is spreading 
quickly. It becomes large [ the demand to small, a light weight, and low-loss- 



izing ] with that spread increasingly [ this portable telephone ], and small, a light 
weight, and low loss-ization are called for also from each components used for 
the interior. A surface acoustic wave filter is used for the high pass filter which 
are the main component parts in a mobile communication device as what can 
meet this demand. A surface acoustic wave filter is a filter using the surface 
acoustic wave which spreads a solid-state front face, and many are reported 
about the construction until now. 

[0003] The frequencies used for mobile communications, especially a cellular 
phone are 800MHz - 1 GHz, about 1 .5GHz, and 1 .8-2GHz, and it will be thought 
further from now on that the frequency band which exceeds 2GHz with the 
increment in need is also used. It is already well-known that low loss and a large 
passband are required of the filter used in these frequency bands, and there is a 
vertical joint mold duplex mode filter using the surface acoustic wave as the 
suitable configuration approach for this demand implementation in it. 
[0004] What was indicated by JP,7-1859,B is mentioned as one of the examples 
of a configuration of a vertical joint mold duplex mode filter. Zero-order and the 
secondary symmetrical mode which is the so-called even symmetric mode are 
excited in this official report to a core, and constituting a duplex mode filter by 
these association is shown to it by by arranging three IDT(s) along the surface 
acoustic wave propagation direction, and arranging a grid-like reflector on both 
that outside on a piezoelectric substrate (in this case, the lithium tantalate of X 
cut 112 degree rotation Y propagation being used). Here, it is because these two 
modes are excited in the same direction as the surface acoustic wave 
propagation direction to call it vertical association. Such a duplex mode filter is 
known for many years in the monolithic filter which used the Xtal bulk wave, and 
it is known on the occasion of the design that frequency arrangement in the two 
modes is important. Also in this official report, as this frequency arrangement, the 
resonance frequency in zero-order mode and the antiresonant frequency in the 
secondary mode are made mostly in agreement, namely, making it the 
normalized frequency difference of both frequencies become small from 0.0005 



is shown. And it is shown by this configuration that the filter of 0.40% of fractional 
band width (value which **(ed) pass band width with center frequency) was 
obtained. 

[0005] On the other hand, contiguity arrangement of the two IDT(s) is carried out 
in the surface acoustic wave propagation direction, and what was indicated by 
JP, 3-51 330, B is mentioned, for example as an example of a configuration of the 
vertical joint mold duplex mode filter of a configuration of having arranged the 
reflector on both the outside, in this case, a core - receiving -- the symmetrical 
zero-order mode - anti- - the primary symmetry mode is excited and these 
association constitutes a duplex mode filter. IDT which lithium tantalate and ST 
cut Xtal are used as a piezo-electric substrate, and is formed on the substrate in 
the conventional example quoted here - the total - it is shown by by controlling a 
logarithm and crossover width of face that the pass band width of the filter 
constituted is controllable. In addition, although there is no clear description 
about the cut angle and the surface acoustic wave propagation direction of 
lithium tantalate in this official report, it is expected from description of the 
temperature characteristic that it is X cut 1 12 degree rotation Y propagation. 
[0006] Now, various kinds of things, such as a U.S. AMPS method, European 
GSM, EGSM and a CT-2 method, PHS of Japan, PDC, and a NTACS method, 
exist in the mobile communications which are used in and outside [ current ], i.e., 
a cellular phone, and a cordless telephones system, and practical use is going to 
be further presented also with the CDMA method and the W-CDMA (wideband 
CDMA) method. With the filter used for the RF circuit section of these systems, 
although the thing of various specifications is required for pass band width from 
several MHz to dozens of MHz, said vertical joint mold dual mode surface 
acoustic wave filter shall meet this wide range specification demand. If a piezo- 
electric substrate is constituted from an ingredient with a big electromechanical 
coupling coefficient, pass band width can be made large and two IDT(s) will be 
prepared, and specifically, it will become that it is [ broadband-izing ] more 
possible to have prepared three IDT(s) and to use zero-order symmetric mode 



and secondary symmetric mode rather than it uses zero-order symmetric mode 
and primary antisymmetrical state mode. The structure which prepared two 
IDT(s) in this is indicated by JP,4-207615,A using the 64-degree rotation Y cut 
lithium niobate with a big electromechanical coupling coefficient as a piezo- 
electric substrate, and the structure which prepared three IDT(s) in 64-degree 
rotation Y cut lithium niobate is indicated by JP,5-267990,A. Thus, the piezo- 
electric substrate used in a vertical joint mold dual mode surface acoustic wave 
filter and the number of IDT to install are suitably combined according to 
requirement specification. 

[0007] As stated above, the surface acoustic wave filter is used abundantly at the 
RF circuit section of a mobile telecom terminal machine for the description that it 
is lightweight small. And in order to respond to various requirement specification, 
a vertical joint mold duplex mode filter with a big design degree of freedom is 
suitable. 

[0008] by the way, a mobile telecom terminal ~ if the configuration of a portable 
telephone is specifically found, said surface acoustic wave filter is usually 
arranged between the low noise amplifier of the received RF circuit section, and 
mixers, or on the preceding paragraph of low noise amplifier. In order that an I/O 
impedance may be 200ohms, and may make a dynamic range large by the low 
battery and, as for active elements, such as a mixer and amplifier, may usually 
acquire high gain, let I/O be a balanced type increasingly. However, with the 
conventional surface acoustic wave filter mentioned above, since it is the 
unbalance mold with which an I/O impedance is set to 50 ohms, and one terminal 
of each terminal pair of I/O is grounded, direct continuation to a circumference 
active element is not made, and there is a problem that the effect of a noise is 
unremovable with touch-down conditions. 

[0009] The technical problem about equilibration of I/O of an active element and 
equilibration of I/O of the surface acoustic wave filter used there is reported, for 
example in "the Institute of Electronics, Information and Communication 
Engineers synthesis convention lecture collected-works (foundation and 



boundary) lecture number A-1 1-17 and p1997 [ 292 or ]." In this report, using four 
100-ohm system SAW resonator filters as an SAW filter for RF which can 
respond to 50ohm adjustment of unbalance by the side of an antenna, and 
200ohm adjustment of balances by the side of amplifier, it is that consider an 
input side as juxtaposition and an output side considers as series connection, 
and the 50ohm-200ohm impedance is realized. And in a balanced output side, 
I/O phase inversion of one SAW filter is carried out by the inversion of the sense 
of IDT, and it is considering as the configuration to which a balanced signal is 
outputted. However, with this configuration, component size becomes large, 
consequently the picking number per wafer becomes fewer, and there is a 
problem used as cost quantity. 
[0010] 

[Problem(s) to be Solved by the Invention] In a vertical joint mold duplex mode 
filter, the purpose of this invention is avoiding enlargement of the filter by this 
while it uses the terminal of an input or an output [ both the I/O or ] as a balanced 
type and raises the impedance before and after [ of the 4 times ] 200ohms from 
50ohms of a configuration conventionally. 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the 
configuration of following (1) and either of (2). 

(1) On a piezo-electric substrate, contiguity arrangement of the three IDT(s) is 
carried out along the surface acoustic wave propagation direction, and arrange a 
reflector on both the outside, and it is a vertical joint mold dual mode surface 
acoustic wave filter using association with zero-order symmetric mode and 
secondary symmetric mode, divide central IDT into two, and they are cascade 
connection and the surface acoustic wave filter constituted so that it might 
become series connection electrically acoustically. 

(2) On a piezo-electric substrate, contiguity arrangement of the two IDT(s) is 
carried out along the surface acoustic wave propagation direction, and arrange a 
reflector on both the outside, and it is a vertical joint mold dual mode surface 



acoustic wave filter using association with zero-order symmetric mode and 
primary antisymmetrical state mode, divide one side of said two IDT(s) into two, 
and they are cascade connection and the surface acoustic wave filter constituted 
so that it might become series connection electrically acoustically. 
[0012] 

[Function and Effect] one IDT conventionally set as 50 ohms in this invention -- 2 
-- dividing -- and these -- acoustical -- concatenation (cascade) connection -- 
without increasing a component dimension to the conventional vertical joint mold 
duplex mode filter, since it arranges so that it may become series connection 
electrically, 4 times [ over the past ] as many 200 ohms as this can be raised, 
and an impedance can be adjusted with the input impedance of a circumference 
active element. Moreover, since the bus bar for connection to the external 
terminal with which it had countered on both sides of the IDT electrode finger 
conventionally can be formed in the same edge, the both-ends child of a 
balanced blocking output terminal pair can see from an outside, and it can 
consider as the same electric merit, and is desirable in property. 
[0013] 

[Example] Hereafter, this invention is explained to a detail based on an example. 
[0014] Drawing 1 is the electrode structure schematic diagram showing one 
example of the surface acoustic wave filter of this invention. With this surface 
acoustic wave filter, on the piezo-electric substrate (not shown), a center IDT1 1 
is arranged, an outside 12 and IDT 13 is arranged on both that outside, and 
reflectors 14 and 14 are arranged further at both that outside. 
[0015] Although the electrode used for the piezo-electric substrate the aluminum- 
0.5wt%Cu alloy which carried out spatter membrane formation in this example 
using 64-degree rotation Y cut X propagation lithium niobate, you may be other 
membrane formation approaches and electrode material may also be pure 
aluminum and other aluminum alloys. Moreover, what is necessary is just to set 
these up suitably according to requirement specification, although the IDT period 
lambda was set to 4.648 micrometers and electrode thickness standardized by 



this lambda was made into 3.55% in this example. 

[0016] next -- if it describes about the item of IDT and a reflector -- the efficiency 
of a center IDT1 1 - a logarithm -17 pairs ~ it is - the efficiency of an outside 12 
and IDT 13 -- a logarithm is 1 1 pairs, respectively and electrode finger crossover 
width of face is 56lambda. With this configuration, since the sound port of right 
and left of a center IDT11 serves as antipole nature mutually, the outside 12 and 
IDT 13 of both that outside has been formed so that it may become vertical 
reversal mutually. However, it can also consider as the same structure by shifting 
the distance from Center IDT half wave length, without considering an outside 12 
and IDT 13 as reversal relation. The reflector 14 made the number of reflective 
stripes 250, and it set up the pitch widely a little so that the IDT conductance 
maximum location might enter in a reflector stop band. 
[0017] The configuration of drawing 1 is a balanced output mold with which 
neither of output terminals 15 and 16 connected in the center IDT11 are 
grounded, and since it can take out output terminals 15 and 16 from a surface 
acoustic wave propagation path with almost equal electric length, it is desirable in 
property. And since a center IDT1 1 is halved and it is considering as series 
connection, an output impedance is set to 200 ohms. In addition, in this 
configuration, when it considered as structure conventionally, without considering 
a center IDT1 1 as a division series connection configuration, it checked 
separately that both I/O impedances were 50ohms. With this configuration, since 
the input terminal 17 connected to the outside 12 and IDT 13 is used as the 
unbalance mold, it becomes the configuration of -200ohm balanced output of 50- 
ohm unbalanced inputs. However, if an input terminal 17 is used as an output 
terminal, using output terminals 15 and 16 as an input terminal, it can consider as 
the configuration of -50ohm unbalanced output of 200-ohm balanced inputs. As 
which configuration it considers should just choose suitably according to the 
application part of a surface acoustic wave filter. In addition, it is same that it is 
good even if reverse in an output terminal and an input terminal also in other 
examples explained below. 



[0018] In addition, although what is necessary is just to divide into two so that an 
electrode characteristic may become equal as shown in drawing 1 when the 
center IDT of 50-ohm system which becomes the origin of division has even 
electrode fingers, when the center IDT of 50-ohm system which becomes the 
origin of division has odd electrode fingers, two IDT(s) used as a division serial 
configuration will differ in one electrode characteristic. 
[0019] Other examples of this invention are shown in drawing 2 . Although 
considering a vertical joint mold duplex mode filter as a two-step cascade 
connection configuration was known from the former for reservation of the 
magnitude of attenuation of a filter out of band, the example which applied this 
invention to this two-step cascade connection configuration is an example shown 
in drawing 2 . In the 1st step of vertical joint mold duplex mode filter 1a which has 
three IDT(s) into which both sides were inserted by Reflectors 14a and 14a, this 
configuration considers central IDT11a as a division series connection 
configuration like the center IDT11 shown in drawing 1 , and uses output 
terminals 15a and 16a as a balanced type. The 2nd step of vertical joint mold 
duplex mode filter 1b considers central IDT11b which connected the input 
terminal 17 among three IDT(s) into which both sides were inserted by Reflectors 
14b and 14b as the conventional configuration. And by connecting both outsides 
IDT(s), i.e., outside IDT12a, outside IDT12b, and outside IDT13a and outside 
IDT13b, and considering as a cascade connection configuration, it is the 
configuration of-200ohm balanced output of 50-ohm unbalanced inputs, and the 
big filter of the magnitude of attenuation out of band is obtained. 
[0020] Other examples of this invention are shown in drawing 3 . In the 1st step 
of vertical joint mold duplex mode filter 1a, and the 2nd step of vertical joint mold 
duplex mode filter 1b, this configuration considers each central IDT11a and 
central IDT1 1b as a division series connection configuration like the center IDT1 1 
shown in drawing 1 , and uses output terminals 15a and 16a and input terminals 
15b and 16b as a balanced type. And both outsides IDT(s), i.e., outside IDT12a, 
outside IDT12b, and outside IDT13a and outside IDT13b are connected, and it 



considers as a cascade connection configuration. That is, it is the two-step 
cascade connection configuration which has arranged the vertical joint mold 
duplex mode filter shown in drawing 1 R> 1 so that the unbalanced input side 
may serve as an interstage connection. Since the input/output relation of a 
balanced type-balanced type is acquired by this configuration and an I/O 
impedance can be set to 200 ohms, it is suitable for application in the circuit 
section which has an active element before and after a filter. And with this 
configuration, each terminal pair of both an input side and an output side is made 
with the same electrical-and-electric-equipment length. 
[0021] As mentioned above, also in the vertical joint mold duplex mode filter 
using association with zero-order symmetric mode and primary antisymmetrical 
state mode, a balanced blocking output configuration is realizable, although the 
configuration at the time of applying this invention to the vertical joint mold duplex 
mode filter using three IDT(s) was explained with this invention using two IDT(s). 
[0022] The example at the time of applying this invention is shown in the vertical 
joint mold duplex mode filter which prepared two IDT(s) in drawing 4 , drawing 5 , 
and drawing 6 , respectively. 

[0023] Drawing 4 carries out contiguity arrangement of two IDT(s) 21 and 22 
along the surface acoustic wave propagation direction on a piezo-electric 
substrate (not shown). It is the vertical joint mold dual mode surface acoustic 
wave filter which arranges reflectors 14 and 14 on both the outside, and uses 
association with zero-order symmetric mode and primary antisymmetrical state 
mode. One IDT21 is divided into two, and like the center IDT1 1 in drawing 1 , 
acoustically, on cascade connection and an electric target, it constitutes so that it 
may become a series connection configuration. Also in this configuration, like the 
configuration of drawing 1 R> 1, output terminals 15 and 16 are balanced types, 
and an input terminal 17 is an unbalance mold and serves as a configuration of - 
200ohm balanced output of 50-ohm unbalanced inputs. 
[0024] Although especially the component of the piezo-electric substrate in this 
configuration is not limited, since the case where the property of a narrow-band is 



required comparatively considers as the configuration which prepares two IDT(s), 
as a piezo-electric substrate, 36-degree rotation Y cut X propagation lithium 
tantalate with a comparatively small electromechanical coupling coefficient and X 
cut 1 12 degree rotation Y propagation lithium tantalate are used abundantly. 
[0025] Also in a configuration of preparing two IDT(s), it is used for the 
improvement in the out-of-band magnitude of attenuation as well as the case of a 
configuration of preparing three IDT(s) mentioned above, usually carrying out 
two-step cascade connection. 

[0026] The example which carried out two-step cascade connection is shown in 
drawing 5 . The relation between drawing 4 and drawing 5 is the same as the 
relation between drawing 1 and drawing 2 . That is, in the 1st step of vertical joint 
mold duplex mode filter 1a, this configuration considers one IDT21a as a division 
series connection configuration like IDT21 of drawing 4 , and uses output 
terminals 15a and 16a as a balanced type. While connected the input terminal 17 
and the 2nd step of vertical joint mold duplex mode filter 1 b considers IDT22b as 
the conventional configuration. And by connecting IDT(s), i.e., IDT22a, and 
IDT21b of another side, and considering as a cascade connection configuration, 
it is the configuration of -200ohm balanced output of 50-ohm unbalanced inputs, 
and the big filter of the magnitude of attenuation out of band is obtained. 
[0027] Other examples which carried out two-step cascade connection are 
shown in drawing 6 . The relation between drawing 4 and drawing 6 is the same 
as the relation between drawing 1 and drawing 3 . That is, in the 1st step of 
vertical joint mold duplex mode filter 1a, and the 2nd step of vertical joint mold 
duplex mode filter 1b, this configuration considers one [ each ] IDT21a and one 
IDT22b as a division series connection configuration like IDT21 of drawing 4 , 
and uses output terminals 15a and 16a and input terminals 15b and 16b as a 
balanced type. And IDT(s), i.e., IDT22a, and IDT21b of another side are 
connected, and it considers as a cascade connection configuration. That is, it is 
the two-step cascade connection configuration which has arranged the vertical 
joint mold duplex mode filter shown in drawing 4 so that the unbalanced input 



side may serve as an interstage connection. Since the input/output relation of - 
200ohm balance of 200-ohm balances is acquired by this configuration, it is 
suitable for application in the circuit section which has an active element before 
and after a filter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of IDT in the vertical joint 

mold dual mode surface acoustic wave filter of this invention. 

[Drawing 2] It is the top view showing the configuration of IDT at the time of 

considering the vertical joint mold dual mode surface acoustic wave filter of this 

invention as balanced - unbalance configuration by two-step cascade connection. 

[Drawing 3] It is the top view showing the configuration of IDT at the time of 

making the vertical joint mold dual mode surface acoustic wave filter of this 

invention into balanced - balanced construction by two-step cascade connection. 

[Drawing 4] It is the top view showing the configuration of IDT in the vertical joint 

mold dual mode surface acoustic wave filter of this invention. 

[Drawing 5] It is the top view showing the configuration of IDT at the time of 



considering the vertical joint mold dual mode surface acoustic wave filter of this 
invention as balanced - unbalance configuration by two-step cascade connection. 
[Drawing 6] It is the top view showing the configuration of IDT at the time of 
making the vertical joint mold dual mode surface acoustic wave filter of this 
invention into balanced - balanced construction by two-step cascade connection. 
[Description of Notations] 

1 a, 1 b Vertical joint mold duplex mode filter of an one-step configuration 

11, 11a, 11b Center IDT 

12, 12a, 12b, 13, 13a, 13b Outside IDT 

14, 14a, 14b Reflector 

15, 15a, 16, 16a Output terminal 
15b, 16b, 17 Input terminal 
21,21a, 21b, 22, 22a, 22b IDT 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



15 16 




[Drawing 3] 



15a 16a 




[Drawing 4] 



15 16 




21 (J) 22 

' II 

[Drawing 5] 
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[Drawing 6] 
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mmmmm%$\ t m-umzmmztiz z 1 1 i 

fcD. ^tOlSlft^LTii. ZotOE-b'tO^SffiE 
llMiffiM fc LT . 0 iJFE- b^ftSJU^S fc 2 ^E- 

s^) iKffl ftraifts;s^ ; o . o o i.i s u,i i. o 
nzthzt-mzfix^h. zix. zcommzi*)^ 
jrt^iitg (mmmmi^mmmxmirzm) o. 4 

0 %<7) 7 6 ftfc ; fc jfi^S ftT ^ 2, . 

[00 0 5 ] rotO I DT^5ltt^H&fe^r6] 
tCjfiSSJIl L , f OMWIt^I^^Ea LfcfflJ&Dtff 

- 5 1 3 3 O^&fRtlEttSftfcfc^^ff 
ft*. £tf>*£li. ^t^LTM*^0^^-b 

£*)rsx:-Y7 4w&iimth. ztximitzm 
xmtz&^xii. B.m2Mbix?y?)vmvi-*7J*. 

ST^.y hy^mbfi, ZfV&WlhlzBm-tt, I DT 

ffymm. axu^m^mmi-izk^zx^x. mm 
%tih 7 4 )V9<TAmmmwMmx% hzt t^ti 

h^fc j; mmmmmmnmz^ux mmmm\± 

fiJKffltOlB3**^X* 7M 12° 0lsYe 
«T*Svlf:*^ffl$ftS. 

[ 0 0 0 6 ] sr. mmmxmwcti^xumM 

(i. »AMPSM, EXffl^GSM, EGSMfcl 
0*I^PHS, PDCfciV'NT 
ACSMf, #8^tO^#4t. §^t«. CDM 
A^T?t. W-CDMA C7>f F^>KCDMA) 
HffltffiSftio t LTl^. ^ftttO^XxAtOftJ^ 
»0Bfa5tffiffl$ft-& 7 ^ aii^JSS*^^ 

zti&&. t?ta«s^azsE- KWttHffi^7 ^ )V9 
id., zv&mzwsmmzmi'm t><r>t ztix^ 

ttftfrmm-z t . ffimmaz&< z t &x 
§ . ttz. 2\m 1 DT*wttx o<m%r^~ vki& 
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x o Yt2 wm*- y t *mm Ltz& o & 

4-2 07 6 1 5-^fi£H*$;frti3 0 . 64° 

i±. $UH'#I!?T 5-26 7 99 O^fgfcHiK^ixT 

;^fc^TM^£II1IS«fcMf § I DTWlt 

[0007] l^±ii^ «fc a fc, ?l»*afIS*«<7)^ 
MSMSflfctt. Wtt«£7 4)V9tf*<n»m®&k 

ait. sms^jsiss&aswn-y-fxryrfcs^-^- 

t , a fctin -y A XT >7<m&fcW£tiX \ ^ 

-fyxtK mn. 2ooQt$)0, ttz. m&xf 

Ai~5. ■y?]/>> : $:!K< U H^y^S^t, 
0Qis£tu ^Affi^^^ti*?) 

tzmz, mmnmm=F^mmmtfx%i*. ttzmw 

s. 

[ooo9] mmmT^x&ts^'mtt . %z\zm> 

stowed mm ^mmm^m^k^wm 
mm mm mmm^A- 11-17., P 2 9 

2, 1 99 7^j ti5Wtfg£3;hW3>. Z<vmi"C 

ff 2 0 0 QMfc tMJGT^ S RFffl S AW7 4 /I.? t 
IX. 1 0 0Q^SAW£tH^/I^4g|T£fflV\ 
AMiJ(2M?iJ. ftMliiE^Jlifii -TS .r t T\ 50Q 
-2 0 0Q^yb°-^>X^H?|LTV^ o -fLT.T 
f[lJ AfflCfe^t^ S AW7 ^ S I DT<7>m 

commzx*)x^imKm^. w-mmt-m^fi 

A#<£0. ^olSH. ?x-^ifc9<z>JK9m&*ii 
[0 0 10] 

irmZ-M^-V? * JU?t,zla^X . ^OAft^W*. 
i^iiA^^ffi^^^-fiiJ&«^^¥Mfc U A» 
o^cM yh-y>X^^*ffifi|<7)5 0 Q^^<7)4fg 
O 2 0 0 Q|yfI}C±#§ -It I, ,t 4±C 2>..:.t&7 < ;L 



[00 11] 

[!SjH£jfiW£*:A6tOTf5] TfBS6<J(i. TIE ( 1 ) 
fejyy' ( 2 ) ^i r^iU^ffi^dJ; g,S(lic?.?u$.. 
( 1 ) JHtSKTt . WttHHi^Effi* ft tfp-oT 3 

ffl^i dt^smu ^mmmzmmmm 

U OifcfcfS^-Ki: 2?£»t-KfcOS^f[JfflL 

fcsa&^ra^- m^mm&y 4 sv^xh-ix, * 

jfc7>lDT£2##JU ilft^tiSMfSM. m^wt 

( 2 ) f±mmu±iz . wttSH^feffi^ft tfi-^t 2 
l . 0 wm*- h 1 1 ^^ft^e- k t toss^^f ra 

fflE2m I DT^-^f^ 2^ML. Hf^tiiSMffi 
[00 12] 

[»J:t«] 4mm±, ftMSQLnzwtfczu 

TV^-o<oidtS24MWL, 

Ci86H! ( F ) ScM. *fcWKit?iJffiiBte =5rS i 

^«^4 fg<7) 2 0 0 £2 1±#§ €S i b **t # . MS 
[0013] 

[S»J] JUT. SIMM^fcfctc:, 

[0014] *%ffl<mmmfc? a >i?cd- 

4;^T1i, J±€a^ (H^f ) _ht, ^idti 

1 miw^ii, ^vmiwmzmi 1 d t 1 2 , 13 mi 
mzti. § ^ t^oM^Kitswn 14.14 mmz 

[0015] Cl^fiMTIi. UHMdi 6 4 0 HIS 
9^mtfzA 1 -0. 5wt%Cu^Mfflt«\ffi 

l^tfcTCiiK ttz. .i^mmmxn. idt 

JHSJ3A ^4 . 6 4 8^mfcL. C\C0 AXffifeitLtzVM 

j?§&3. 5 5%tu^\ ztL^£mm±Mizmtx 

[0016]^. IDT. BCM^WtiZ^XBt 

41* 1 d t 1 1 (ommmt 1 7 nx% 0 . ^hbi i 
d t 1 2 . 13 <nm&m&*zti?ti 1 1 nxh 0 . € 

»l^t§« 5 6 A !> „ ^ ^SfiScT"(±. IDT 
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1 1 <omico%m#-hti s m-ii l zmm&t&&t:#>. 
wmtmma i dt 1 2 . 13a. 5^t±™& 

vmz^m&tt-rztizzix. midth, 1 

[0017101 OftfiSctt. WIDTH WfMStL 

ftmmx-fo 9 . m^s^ 15.16 
t>mmu ^m$yiT"E 0 mit s tub . tmmztft 

U\ ^LX, WIDT1 1 £3>fiJ L^oB^Iffft 
t LT <0T, ftTJ-f yt-*>*# 2 0 0 £2 b & 
§ 0 fciJ, iCDWmz&YZ . WIDT1 l£##Jlt 
«£*l§}ifc tfc*§£. AttJTM >b° 
-^>X(±4±t 5 0 Q T*> S Z. k £ , S'JjiStfg Lfc . - 
»J IDT12, 1 3«#M$iiT^I>A 
^S^l 7^^«fafcLTV^^T'\ 5 0COT«iA 

ti-2ooQ^miamm^k^i, fc*fu mum- 

15, 1 6ZXt>$5=Fk LXM\i\ Xt)1Q=Fl 7£ffi7J 

m^btxm^tiii. 2oonmuj-5 0fi*¥« 
it. mmmmy4J\s?<mmtmizititxmgaffit 
k it, vmzmmm<mmfct5^xi>nwrc 

[0 0 18] ftW\<7)7tk%Z>5 0Q&<7)*$:ID 

izmmmmm kzix?^ ^mtmtx \, ^ , * 
me)7€k%& 5 o q^^** i DTtf&mwnMiz 

l*l*$r4;:f:fc:$:4. 

[ o o 1 9 ] H2 ^ xmmnmtimzxtf-. ^* 

z.m^t —¥7 zzmmsmm kth^k tm 
hfix \ Mttf. -r ^zmmwmmz^mmm t 
tz\mK m^-mmx-hz. ; mi& 

KIt#§14a, 14atJ*i5fX5t3ffl<7)IDT^-ri, 
* I DTI 1 ilCif^IDTl 1 fcl^St 

mmmwmmfck u isa, 1 e a 
mk Ltzhcnxh h . 2gg«M^- b* 7 * 

^7 1 b Mffl!l£ StltSS 14b. 14b 3 
ffltO I D TO 0 *> , ATJSffii 1 1 7 Sr®^ Lfc** I D T 

1 1 b imt^mmk itzhcoxhh. zix. mmn 

1 D T M±. -t&ifhflM I DTI 2 at I D T 1 

2 b , fciWHBI I DT 1 3 a t9M IDT13btSr 

mm i xmmmft&t t^ibnj:" 50 a^*m 

ATI —20 0 Q¥tlft7J<7)»e. *^^Ji^hM«*0 



A # % 7 -f a*f# t> fix ^ l> „ 
[ 0 0 2 0 ] 03 fc. #l£HJM^ffl^£S^\ 

fWW*IDTl 1 afiiy'WlDTl 1 b 

* , 0 1 t^tf * 1 dt 1 ib mmzftmwMffim 

$ibL. EB^ja&fl5a. 1 6afci;tWjSfm 5 
b. 16b £¥arMfc Uci OffcS . IX . M^hffl 

1 D T|5l±. -t^fc^^HI IDT12at ^HfJJ I D T 1 

2 b , H i tX^HKff IDT13atWjIDT13b^ 

sgunsiKtu:^ti,i> 0 0 

1 fc^rSte-^MTfi^- Y-y<uWk. ^^^¥«f A 

mm^fi. fr^Xft-fsA y^~?'yxit2 o o a b t 
hz\b tfx% &<?)x\ y a ii^^wmzmm^hh 
m&wmm£mt&. ^lx, zcowfcxn. x-n 

x% h . 

[00 2 1 ] JiLL 3fflO I DTm«^Zl 
IftBJL/Sj&t, 2»IDT^l\ OiJC^t-h'fcl 

m&hz\bi?x%h. 

[00 22] 04, 05, 06 1, 2»I DT^fgit 

[ o o 2 3 ] 04 ii, mmmm (m^tt) ±t, wit 

T2»IDT2L 2 2 * iSffi 

sat. ^^MmifcRWtii4. i4^ieat, o^ 
at**- h h i <j^r^- f t ois^^f offl^ssit 

^rSnS^- H5¥tt^ffiS[7 ^ ;k7T"fc D , -7?tj I d 
T 2 1 £ 2 ##JU 0 1 fcfcttS I D T 1 1 

^mammmmm. mmmtwmwm$Lb% 

&£olzm$LLtzijCr>Xfcl a Zcoffi&ttZtS^Xh. 0 

lmmtmrnnz. ktjs^i 5. 1 6^¥ffi^T& 

0 . ATJSiSi 1 1 7 ^WfrST-fe o T . 5 0 Q^mX 

D-2oon^®&j]com$tb%z>« 
[0024] c\^mmz&f^msucommmm 
«E§ft%v^\ 2\mivTittmhm$Lbth(r) 
\±. imm^mmcommmT<$tii^^cox\ j±m 
mmb Lxixmm$mm&mt<7)'bz%3 6 - 0 

KY^-y bXfeffi777^SiU^7^. X^-yMl 
2° UlteYfSii^y^/^U^^A^FflSill,. 
[002 5] 2ffl<7)I DT£|&{tSfi§Jft7>*§£i, Iu5* 

So 

[0026] zjmwmmbtzmmmit . 0 5 t^-r. 
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H4 t m 5 t nmmt, mim-zt com® t mnx$> 

¥7 4)1-9 1 attSHt, — ^TtfOI DT2 1 a£. 04 
co I D T 2 1 |5l«fc^fiJE^»^«t U tB^jSB^ 
15a. 1 6a^TgfMfcL^tOT'fel.„ 2SB«« 
IS^MAfi^- F7^^1b(l ATjS^ 1 7 

5. LT. l^IDTK, t^IDT2 2a 
tIDT21bt ^SMLTS^fg^S^fc^S £ i: 
iO, 5 0Q>FfffiA;fJ-2 00Q^m&?>com®.X\ 

[0027] zimmmtLtz\mmmmi. me ^ 
x% t . -r&*>*> . ^ <ommz. 1 <7»-£-s--i: 

t-K7^^1afcj;V'2gB AM^ - F 

-eil^'il^— ifrtf) I DT2 1 a 
fc±t/-^IDT2 2b^, 04£OI DT21fcft« 
^fJWS^fflRgfc U ffl^Sig^l 5 a. 1 6 aiU 
V'A^S^15b, 16b*Y«Mi:L/St)OT*4. 
fit, ffc^DI DTR±, -fttb-hl DT2 2ah I 

dt2 i b t mmixwmmmm^t utt^ra 

* , * c^^mxmwmmmmm t^iio tun i 
fcrMfflmmisrc&z. iwmfitio. 200Q 

[an 



15 16 




17 



[0ffiOfgJ^5rtFJ] 

[01] *!Wg^l3t- F#ttaii»7 ^ ;t/ 
9\,zm& I DTO*fj&£^-f¥ffi0T*S o 
[02 ] *?&HJ^S§g^SAS^- YWmWfc7 A JV 

co i d Tcoffi&z jxtsmmx-fo h . 

[03 ] *^0JtOffi$g^S-S^- FTfttHffi^7 ^ ;L- 

i d T^mm^tw-mmxhh, 

[04 ] *mwmis®zmx:- mimm? 4 /^ 

?\<zmh I DT^fl!j££5OTffil2T&S. 
[05] ^HHJWI^SAfi^- F^ttSH^7 >f ^ 

<T) I D TtOlf fig £7jrf ¥ffi0T-S> S . 
[06 ] *l&BJ»^§yAfi^- H3¥ttSHSE7 -f ^ 

1 D TO$J&£^-f ¥ffi0-£* £ . 
[ft^WJJ] 

ia. lb immmmmz&z-v'? 4>v* 

IK 11a. lib IDT 

12. 12a. 12b. 13. 13a. 13b ^RIJJ I 

DT 

14, 14 a. 14b mm 

15. 15a. 16. 16a ftTjSSH 1 
15b. 16b. 17 A7JS^ 

2 1. 2 1 a. 2 1 b. 2 2. 2 2 a. 2 2 b IDT 

[02] 



15a 16a 




